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(72) M.M.3aanMiflBnnM, P.fl.KaqapaBa 

h T,M. KapTBemmtBH/tM 

(71) Mmctmtyt 0M3Mo/iorMM mm. C.M.Bep** 

TdfflBMnH AH . Tpy 3MHCKOi? CCP 

(53) 5*7. -*95. 1(088. 8) 
{56} 1. Mopran fl.y. nojiMKOHfleHcauMOH- 
fiwe npoueccbt cnHTe3a nojiMypeTanoB m 
ftbJiMKap6oHaTOB. Man-Bo "XmmiW. fl. . 

2. KopmaK B.B. MoHOMepw a** now- N 
*OM A eHcaiiMM "Hup!', M. t 1576, c*23*. 

\$h ) BMC-KAPBOMATbi A/WOATHMECKMX 
JMOflOB-MOHOMEPbl fl/W nOJlMYPETAHOB H 
JDJIMKAPBOHATOB H CPOCOB MX nOJiyMEHM*/ 
|S7 ) 1 . Bnt-Kap6oHaT« ajmcfraTMwecKMx 
4mojiob o6utew 0opMy/i« 

? r 

x- o-c- o-c- ox , 



^=-CH 2 -CH 2 -CH 2 --, 



CHj 

-CH z -CH 2 -CH- t 



CI 



no 2 . 

CI CI 



CI CI CI 

-MOHOMepw ah* no/inypeTaHOB m nonn- 

Kap60H3T0B. 

2* CnocoG . nonyMeHH* coeAMHeHMM 
no n.1, 3aKjuoMaianMMcn b tom, mto 6mc- 
xmp(t»pMMaT a/iM^aTMnecKoro AMona nofl- 

BepraOT B3dMMOAGH CTBWIO C COeflMHeMMeM, 

Bbi6paHHWM M3 rpynnu: HMTpbcDeHon, 
Mi4Tpod>eHo/i t TpHXJiQpOeHo/i, neHTax/iop- 
0enoji, hum a/in<J>3TM MecKMM flMoxi c xnop- 
0opmm3tom coeAHHeHMM M3 tom we rpyn- 
jrw* » cpeAe opraHHMecicoro pacTBOpM- 

Te/1B B npMCyTCTBMM TpeTMMMOrO a MM H3 

b KdMecTBe KaTa/iM3dTopa m axueriTopa 
x^opMCToro BOAOppAa npn -15** +25°C . 



C/> 



00 



M3o6peTeHne othocmtch k CMHteay 
hobwx XMMMMecKHx ft>eAMHeHMM - 6mc- 
KapSoHaroB o6metf <|>opMy/iw: 

? ? 

X-0-C-0-i\-0-C-QX, 

■ » 

ide R--CH r CH r cH l - 




m cnoco6 mx no/iyMeHMA. 

AKTWBMpoBaHHwe 6MC-Kap6oHaTw*"anM- 

OaTMMeCKMX AMO/IOB HBJWlOTCfl BWCOKOpe- 
aKUHOHMUMH 6 M (j)y H Kt{ MO H a A b H WM H COeflM- 
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ncxnyM6HHH bhcokomoac KynnpHux noAMf 

yperaHoa m no/iMKapSoHaToa. 

yxaaaHHbie coeAMHenM*, mx cbomctb3 

m cnocb6 fK>jiyMeHMH b ./iMTepaType He 
onucaHfai* 

- HaeecTHu C? 3 6M^yHxuHOHaiibHwe co- 

^HHeHHA Ha OCHOBe anM0aTM4eCKMX amo- 

f/iOB - 6wc-xnop(t)opMHaTw AMonoB* Mcnonb- 
ayeMwe 0 KawecTBe mohomcpob b ycAO- 
bmux nonMKOHAeMcauMM a™ cMHTesd nonw- 
ypeTaHOB h no/in Kap6oHaroB. 40 

McnoxibaoBaHMe 6Hc-xfiop0o P MMaTOB b i 
xaMecTBe MOHOMepoB b noAMKOMAeHcauMM 
MMeeT pha HeAOcTaTKOB [2] ; 

-6Mc-xnopd>opMMaTM TOKCMMHwe eemecTca 
BW3WBaiomMe Koppo3n»o; 45 

-ohm jierxo rMAPO/iM3y»Tcii m mx xpa- 
HeHMe 3aTpyAHeHoi f npn rMAPOAMae BWAe- 
aawtch 2 MOAb AByoKMcw yrnepoAa m 
2 no/lb x/iopMCToro BOAopoAa m Heo6xo- 
Ammo yMMTWBatb onacHocTb noBWiueHM* 50 
Aaa^ieHMfl ; 

-6MC-X/1Op0OpMMaTbl npaKTMMeCKM He 

npMroAHw aa« CMHTe3a no/iMypeTaHoa 
npAMKOHAeHcauMefi b pacraope, ohm 
pearwpyiOT C o mhothmm opraHHwecKHMM 
pacTBopMTerin mm # mto 3aTpyAHner noA^op 
pacT BopM Tene m nn* nposeAeHMn do/imkoh 

A6HCdl|MM ; 
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-6Mc-xi>op())opMMaTw SypHo pearMpym tbk 
we c t pe t m m h w mm* a mm na mm f McnoAbayeMw- 
mm b KaMec^Be aKuerrropa xaopmctoto 
BOAopoAa, mto npMBOflMT k rn6e am q>yHK- 
UMOHaAbHbix rpynn m o6pa 3 OBaHMio hmsko- 
HoneKynspHux noiiMMepos - npn cMHTese 

6MC-XAOP(J>OpMMaTOB pa3JlMMHWX AHOJIOB 

Heo6xoAMMO MHoroKpajHoe ncnonbsoBaHMe 
<t)ocreHa, mtq ocaokhuct TexnoAorM© 
10 npotiecca; 

-60AbUIMHCTBO 6MC-X^O P (J)OpMMaTOB aAM" 
(UaTMMeCKMX AMO/IOB. - HCMAKOCTM, MTO 

co3AaeT HeyAo6cTBa npM paGbTe c hmmm 
ohm mmciot BHcoKne TeMnepaTypw KMne- ' 
15 mma m OMMi«aioTc» jwwb neperoHKO* B 
BaxyyMe; ■ 

-npM CMHTe3e p*A 6MC-XAOp0OpMMaTOB; 

c 'kopotkom yrAeBOAopoAHOM uenbio B xa- 
MecTBe no6bwHwx npoAyicroB o6pa3y»Tc« 

20 MMKAMMeCKMe KapSOHaTW, MTO fipMBOAMT 

k HapyuieHM© 3 k BMMo/te kynR phoc tm npn 
. npoBeAeHMM peaKMMM nojiMKOHAencauMM • 
lle/ib» m 3o6pe t e hmb «B/ifleTc» cMHTes 
dKTMBMpOBaHHfalX 6M C -Kap6oHaTOB aiiM^a- 
25 TMMeCKMX AHOJIOB p KOTOPbie MOryT 6«Tb 

McnoAbSOBaHbi fxm nonyMeHM* bwcoko- 
MOAeKyAHpHwx 'noAHypeTaHOB m no/iMxap- 

60H3TOB. 

nocTaBjieHHan 4 eAb AocTMraeTcn ho- • ' 



x-o-c-o-R-o-c-bx, 

t5e t B=-CH r CH 2 -CH rV 
CH 3 

-CH 2 -CH 2 -c H - ' 




yxaaaHHbie coeAMHeHMA no/iyMaiOT 

B3aMMOAeMCTBHeM 6MC"X/lOp0OpMHaTa 3AM **' 

55 ^aTMweckoro AMona c coeAMHeHMeM, bw* 
6paHHbiM>M3. rpynn: HMTpo(J)eHOA, amhmt- 
poOenoA, TpMxnopd^Ho/i, neHTaxAopOeHOA, 

• MAM_aJ1M0aTMMeCKMM A MOA C XAOp(t)OpMMa- 



3 

tom coeAHHeHMM M3 TOM.n;e rpynnw , b 
cpeae opraHMMecKoro pacTBopme/iB o 

npM CyT CT BUM TpeTMMHOrO dMHHd B KB" 



. 811750 



necirjft KaTaflM3aTopa m aKuervropa xjjo- 
PMCToro BOflopofla npw -15 - +25°C. .. 
n p m m e p 1 , 



HO z -^-0-C-0-(CH 2 ) 3 -0-C-0-<^)--N0 2 

K 2,783 V (0,02 M6/ib) n-HMTpo0eHO- chmhciiot m nepeMeuiMBaHMe npofloiuicaiOT 
jia npw koMh aTHoft TeMnepaType npn/iM- 10 npn komh3thom TeMnepaType b reMeHwe 
aaior 30 Mn cyxoro xnop6eH3ona m 2,8 Mn >1 m . HpoAyxV BMecTe c conm/oxMcnHM 



(0,02 Morib) Tpw3TMjiaMMHa • nocne non 
Horo pacTBopeHM* n-HHTpo<J>enona pacT 
eop oxjiawAaoT f\o -15 - -10°C m Mefl- 
zieHHc,. no ' Kan/iHM TipM/iMBawrr pacraop 
2,01. r (0,01 Mo/ib ) 6wcxjiop0opMMaTa 
1,3- nponaHAMolna b 5 w» xnop6eH3ona . 
nocne AObaaneHHn Bcero xon m m e c t b a 6mc* 
x^'jpcpoPMviaTa peaKUMOHHy© cMecb nepe- 
wemnBaoT 15 mmh, nocne Mero oxna*AeHne 20 

0 

ft 




TpM3TnnaMMMOM ewnaAaeT b ocaAOx," xo- 

TOpblM OT(J)Mri bTpOBMBaiOT M RJ}R yA3neHHA 
COJIBHOKMCnOrO TPM3THJ1dMMHa npOMUBaiOT 

15 srwnoBMM cnnpTOM m: cyuiaT. nonyMa»T . 
npaKTMMecKM MMCToe 6enoe xpHcTannH- 
necKoe setuecTBo c T.nn. 131-132?C, 
Bmxoa 71 nocne nepexpMCTannMdaMM* 
f»3 Tonyo/ia T»nji.132-133°C. 
n p m m e p 2. 

• 0 •• \ • 

I! 



CnHTes ocyqecTBiiflm b coot bctct bum 
- .^toamkom, npviBeAeHHOM b npMMepe 1,. 

t. TOB paSHMUCM, MTO BMCCTO n— HMTpO" 

ijienona 6epyT 2,*i-AMHMTpo<i>eHon. ' Hpo- 
Ayicr honyMaeTc* b ocaAxe b cMecw c 
conflHOKMcnuH TpM3TMJiaMHHOM , ero ot- 

4>HJ1bTpOBUBdlOT , npOMblBdJOT CFIMpTOH M 

CI 



30 




cyuiaT, llonyMaoT npaKTMMecKM MMCToe, 
6enoe xpucTanmiMecKoe BemecTBO c 
.T.nn. 87-88°e, bmxoa 651, nocne nepe- 
kpmct a/inn 3aunM m| cmgcm Toriyona c 
rexcaHOM T.nn. 88-i9n°C. 

n p m m e p 3.. i 



ct 



0)-o-c-o-tcH 2 ) 3 - o-c- o-(Q)~ ci 

CI CI 




CMHTe3 OCyttieCTBilfllOT B COOT BeTCT BUM 

c MeTOflMKw, npHBeAeHHOM b npMMepe 1, 

C TO* . paSHMtieft, MTO BMCCTO H-HMTpO- 

<pe«ona 6epyT 2,4,6-Tpnxnop<j>eHOh. npo- 
Ayxr peaxiiWM - b pacTBope, no3TOMy 
peaxuMOHHyw CMecb OT(t>nnbTpoBbiBaioT ot 
BwnaBiuero connHoxwcnoro TpH3TMjiaMHHa , 
ocanoK npoMwaawT ab3>kaw Me6onbttiMMM 

Cmhtc3 ocyniecTB/inoT b cootbctctbmm 
c HeTOAMkoA, npMBeACHHOM b npMMepe 1, 

C TOfi pd3HMlie&, MTO BM8CTO n-HMTpO" , 

$eHo/ia 6epyt neHTaxnop^eHo/i. npoAyxT 
BwnaAaeT ms peaxuHOHHoro pacTBopa 

BHeCTe C COIlBHOKHCnUM TpM3THndMHHOM, 
OCaAOK OT0M/lbTpOBHBaiOT , npOMMBdIOT 3TM 
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45 



(no 5 w ) nopMMWMM xnop6eH3ona. 06>e- 
AMHeHHUM (DMnbTp ynapMBaiOT b BaKyyne. 
rionyMaPQT 6enoe xpMCTannwMecxoe Be- 
tuecTBO c T.nn, i07-11tf°C, bwxoa 50i, 
nocne nepexpMCTannvi3auMii M3 rexcaHa 
T»nn* 110-1 12 °C V 

fl p m m e p M. 



0 Ci^-Cl 
-CH)-<g)-Cl 

noBUM cnnpxOM m cyiuaT. nonyMaioT 6enoe 
xpncTannHMecxoe, npaxTMMecxn MMCToe 
BemecTBO c T.nn. 17^-176 C C, bwxoa 75%. 
55 flocne nepexpMCTannM3aunn M3 cnecM to- 
nyona c rexcaHOM T.nn. 176-178°C. 

n p h m e p 5 . 
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U0, 



CMHT63 OCymeCTBJIHOT B COOTBefcTBHM 
C MBTOflHKOft, OpMBefleHHOfi a tipMMepe 1, 

c tom pasMMuefii t,fo BMecTo 6Mt-xnop- 

^Pmmbtb 1,3-npenart/^ona HciibJikByiOT 
6Mc-wiop<jK>pHMaT 1 J-eyraHflMd/ia. Hpo- 
flyKt BunaAaer w» peaKiiMOHHoro pacTBo- 
pa b BHfle ocaflKa BMecre c cowmoKucr < 



10 



?H 3 0 
CH r CK-0-C-0H^-^0 2 

fl«H tPM3TM/1aMMHOM, OCaflOK OTlDWIkTpo- 
BMBaOT npOMMBBOT 3TW10BMM CFlHpTOM M 

cyiuar. nonyMaiOT Sejioe, KPMCTannMMec- 
KOe »«WBct*o c t.nn. 1M-146°C, bw- 
xofl ooche nepeKPMCTawiMsauMM us 
Tonyona r.nn. 1*7-148"%. 
CHHTes: 6. 



CI CI 



CI CI 



CMHT63 OCyneCtBflHIOT B COOTBeTCTBMM'^A nr - 

c toh pa3HM„e», wto BMecto 6»txmp- SSZS ^ *" wop6eM3 °'«. ©6*e- 

JoPMMara 1,3-nponaH fl M<M,a Mcnoiikayor SnvS « P3T ynapMBa,0T 8 B ^yHe. 

eMc-xnopdwp^aT 1 s 3-6yTaN flM 6na. £ SbTc ^^ST 6 '* 06 Be " 

Wkt D eaK«M M b pacraope, hcmoMy t?w? -SPfg c c Ta/UW3a « M » »* H^yraHoha 
PeawjMOHHy.0 cnecb OT^-bTpoiaiBaoT or C * 

BwnaBaiero coiWHOKwcnoro TpMsrwiaMMHa; ' n p h m e p 7 



>0 



^0 2 -(g^d--C-0-(CH2)3-0-C-O^Oy-lJO. 



K pacTBopy 0,76 r (0,01 ncwib) 
1,3-nponaHflnona h 1,62 tm (0,02 MO/ib ) 
6e3BOflHoro nnpMflHHa b 30 w cyxoro 

T ?I8 arHfl ^° <t,ypaHa npM oxnaxwenMM ao 
"10 C flo6aBiinoT V,03 r (0,02 MojibJ 
xnop<jo P MMaTa n -HMTpoOew/ia. flocjie 
noeaa/ieMMn ncero KO/mnecTBa xnop^p 
wxaTa oxnawfleHMe cHMMao* h nepeMeum 

0 
I 
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BaHMe npoAO/manr npw KowtaTHoH tch— 
nepaType a TeneHMe 2 n. BunaewWH 

OCaflOK OT0M71 bTpOBUBaiOT , npOMUB aiOT 

3TMJTOBMM c/iMpTOM m cymaT . T.n/i. nony- 
MeHHorb BemecTaa 130-132°C, bwxoa 85*, 
noc/ie nepeKpMCTannM3auMn H3 -ro/iyona. 
T.nn. 132-133°C. 



n p m m e p 8. 



CH, 



™H^0-C-O(CH 2 ) - CH-0-C-0H@>-ll0 5 



CMHTC3 OCyuieCTBJl^lOT B coot- 

BercTBMM c MeroAMKow, npMBefleH- 
moh b npMMepe 7, c to* paanM- 
ue«, mto BMecto 1,3-nponaHAMona 



so 



McnonbayioT 1 , 3-6yTaHAMon, t. ri/i. 
npoflyKTa 1*i2-lWi 0 C, buxoa 82%. 
Hociie nepeKpMCTa/uiM3aUMM M3 TOJiyo/ia 
T.n/i. C. 
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OcHOBHwe KapaKTepHCTHKH aHVMBMpoBaHHMx 6Hc-Kap6oHaroB bSnteA obpMynw 



CMHTC9« 


ByxoA, 


•c 


CO, CM* 1 

(e eaae/m 


Cnoco6 OMMctKM • 


HaftAeHo, % (ewMMc-eno) 






MO BOM 

Macn<2 




c ]h ]n [ci 



A 
A 



71 132-133 
6$ 88-90 

i. 

SO 110-112 

75 178H78 

(Hi. H7-H8 

72 1W-H2 



1770 
1755 
1765 
1765 



1760- 
1750 



Tonyon (nepeKpMCTan- 50,16 . 3',23 6,61t 
wsanwft) I5t. Ik) (3 ,*5) (6.9) 

Tonyon+reitcaM .'•0,96 2,21 11,26- \ 

(nepeKpMCTanmaauMefl) (M ,13) (2, $2) (11 ,29) ' 



TeKcan (nepexpucTan- 38, 92 1,76 - 

PMsaiiMeft) (39.0) (1,91)- 

Tonyr>n*reKca» 3,78 ..0,76 - 

(nep«KPMCTaniiM3auMeA) (30,86) (0,91)- 

Tb/iyon (nepeKpHcran- 5I,2» . 3,68 6,58 

nxaaiiMefi) . (51 >3) (3,81) (6,67) 
(nhevo) : 



1770 
1780 
(n»B«K>) 



H- : 6ytaMpi» (nepe- 

KpHCTaWW33UHeM) 



31.92 1,02 - 
(32,0) (1,18) 



*o,n: 

(*0,73) 

53,18 , 
(53,7) 



52,03 
152,6) 



m 

CO 

> 



o 
o 



!!?!"!!!.!'•!?!!!'!" kom>.«toi> a.^ wm , 

BHMMilM rocyAapcTBeMHoro kommt6T3 CQCP 
no AenaM MaoopereHnft m otkpwtmm 
1 13035, MocKBa, K-35, PayuicKaji Ha6. > a. V5 



toman nnn "naTeMr". r. YwropoA, y/n npoeKTHaw 9 k 



% 



WW****"** 



